In this paper, the effect of Slip and Hall effects on the flow of Hyperbolic tangent fluid through a porous medium in a planar channel with peristalsis under the assumption of long wavelength is investigated. A Closed form solutions are obtained for axial velocity and pressure gradient by employing perturbation technique. The effects of various emerging parameters on the pressure gradient, time averaged volume flow rate and frictional force are discussed with the aid of graphs.
INTRODUCTION
Extensive study of peristalsis has been carried out for a Newtonian with a periodic train of sinusoidal peristaltic waves. The inertia -free peristaltic transport with long wavelength analysis was given by Shapiro et al. (1969) . The early developments on the mathematical modeling and experimental fluid mechanics of peristaltic flow were given in a comprehensive review by Jaffrin and Shapiro (1971) M oreover, flow through a porous medium has been studied by a number of researchers employing Darcy's law Scheidegger (1974) . Some studies about this point have been given by Varshney (1979) and Raptis and Perdikis (1983) . The wall deformation is given by
where b is the amplitude of the wave,  -the wave length and X and Y -the rectangular co-ordinates with X measured along the axis of the channel and Y perpendicular to X . Let ( , ) U V be the velocity components in fixed frame of reference ( , ) X Y .
The flow is unsteady in the laboratory frame ( , ) X Y . However, in a co-ordinate system moving with the propagation velocity c (wave frame (x, y)), the boundary shape is stationary. The transformation from fixed frame to wave frame is given by
where ( , ) u v and ( , ) U V are velocity components in the wave and laboratory frames respectively.
The constitutive equation for a Hyperbolic
Tangent fluid is
where  is the extra stress tensor,   is the infinite shear rate viscosity, o  is the zero shear rate viscosity,  is the time constant, n is the powerlaw index and  is defined as
where  is the second invariant stress tensor. We consider in the constitutive equation ( 
The above model reduces to Newtonian for 0   and 0 n  .
The equations governing the flow in the wave frame of reference are
where  is the density, k is the permeability of the porous medium,  is the electrical conductivity, 0 B is the magnetic field strength and m is the Hall parameter.
The corresponding dimensional boundary conditions are
here  is the slip parameter.
Introducing the non-dimensional variables defined
into the Equations (2.6) -(2.8), reduce to (after dropping the bars) 
The corresponding non-dimensional boundary conditions in the wave frame are given by
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and the respective boundary conditions are 
The volume flow rate 0 q is given by 
The volume flow rate 1 q is given by
2sinh 2 sinh cosh2 cosh 
The dimensionless pressure rise per one wavelength in the wave frame is defined as 1 0 dp p dx dx    observed that, the axial pressure gradient dp dx increases with increasing Wiessenberg number We .
IV. DISCUSSIONS OF THE RESULTS
The variation of the axial pressure gradient dp dx with n for Fig. 3 . It is found that, the axial pressure gradient dp dx decreases with an increase in power-law index n . The variation of the axial pressure gradient dp dx Fig. 5 . It is noted that, the axial pressure gradient dp dx decreases with increasing Darcy number Da . Fig. 7 . It is observed that, on increasing Hartmann number M increases the axial pressure gradient dp dx . Fig. 8 shows the variation of the axial pressure gradient dp dx
found that, the axial pressure gradient dp dx increases with increasing amplitude ratio  . . It is noted that, the time-averaged flow rate Q decreases with increasing n in both the pumping and free pumping regions, while it increases with increasing n in the co-pumping region.
The variation of the pressure rise p  with Fig. 11 . It is found that, the time-averaged flow rate Q decreases with increasing  in both the pumping and the free pumping regions, while it increases with increasing  in the co-pumping region. The expressions for the velocity and axial pressure gradient are obtained by employing perturbation technique. It is found that, the axial pressure gradient and time-averaged flow rate in the pumping region increases with increasing the Weissenberg number We , the Hartmann number M and the amplitude ratio  , while they decreases with increasing power-law index n , slip parameter  , Darcy number Da and Hall parameter m . Fig. 2 The variation of the axial pressure gradient dp dx Fig. 3 The variation of the axial pressure gradient dp dx with n for
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Copyright ⓒ 2019Author Fig. 4 The variation of the axial pressure gradient dp dx Copyright ⓒ 2019Author Fig. 13 (ii) Enlargement of Fig. 13(i) . 
